A total of 19 helminth species (1 trematode, 11 cestodes, 7 nematodes) were collected from 45 vagrant shrews, Sorex vagrans (Mammalia, Soricidae), in western Montana, USA. One trematode (Brachylaima sp.), 2 cestodes (Paruterina candelabraria, Staphylocystoides longi), and 6 nematodes (Baruscapillaria rauschi, Eucoleus oesophagicola, Longistriata meylani, Paracrenosoma sp., Parastrongyloides winchesi, Pseudophysaloptera formosana) are reported for the first time from this host. Baruscapillaria rauschi n. comb. is proposed for Capillaria rauschi Read, 1949. This is the first record of merocercoids of P. candelabraria from a shrew, and the first report of the genus Paracrenosoma in North America.
Introduction
The genus Sorex Linnaeus, 1758 (Mammalia, Soricidae) is Holarctic in distribution, with approximately 30 species found in North America (Junge and Hoffman 1981) . The vagrant, or wandering shrew, Sorex vagrans Baird, 1857, is restricted in distribution to the northwestern United States, British Columbia, and Alberta west of the continental divide, except for an isolated relict subspecies at the southern end of the Mexican Plateau. Its preferred habitats include mesic meadows and riparian zones within coniferous forests, and it is more common in clear-cut and closed-canopy stands than in mature or oldgrowth stands (Gillihan and Foresman 2004) .
Although a significant number of helminths have been reported from S. vagrans (Table I ), the majority of the studies have been taxonomic in nature, and very little information is available on prevalences or intensities of helminth species. This paper reports the helminth fauna of a sample of S. vagrans from western Montana, USA.
Materials and methods
Habitats trapped were along several small spring-fed seepages, which are the headwaters of Pattee Creek in Pattee Canyon, Missoula County, Montana (46°48´N, 113°57´W) at an elevation of 1300 m. The area, which is a predominantly western larch (Larix occidentalis Nuttall, 1849) and Ponderosa pine (Pinus ponderosa Douglas ex Lawson, 1836) forest, was described by Kinsella (1967) , but has since been extensively burned in a 1977 forest fire. Initial attempts to collect shrews using Sherman live traps met with limited success, so pitfalls were placed, using 3-pound plastic coffee cans. Traps were checked twice a day shortly after dawn and in early afternoon. A total of 45 shrews were trapped in the months of May through November between 1998 and 2006.
All shrews were examined within a few hours after capture. In almost all cases, helminths were still alive. The gastrointestinal tract was separated into esophagus, stomach, and small and large intestine. The walls of the esophagus and stomach were examined, and the contents of the stomach and intestine were washed in a 100-mesh sieve. Lungs, heart, liver, and kidneys were teased apart and the fragments washed in the sieve. The urinary bladder was also examined for nematodes. Cestodes and trematodes were relaxed by pouring hot water over them, fixed in alcohol-formalin-acetic acid (AFA), stained with Ehrlich's hematoxylin or Semichon's carmine, and mounted in Canada balsam. Nematodes were preserved in 70% ethanol with 5% glycerine, studied in temporary mounts of lactophenol, and subsequently returned to the preservative. (Locker et Rausch, 1952) Oregon Locker and Rausch (1952) Mathevolepis macyi (Locker et Rausch, 1952) Oregon Locker and Rausch (1952) Molluscotaenia soricis (Neiland, 1953 (Rausch et Kuns, 1950) Oregon Locker and Rausch (1952) Soricinia kenki (Locker et Rausch, 1952) Oregon Locker and Rausch (1952) Staphylocystis pauciproglottis (Neiland, 1953) Oregon Neiland (1953) Staphylocystis schilleri (Locker et Rausch, 1952 (Neiland, 1953) (3) 42 31 5 2-11 Lockerrauschia intricata (Locker et Rausch, 1952) (3) 40 56 41 1-115 Staphylocystoides sphenomorphus (Locker et Rausch, 1952) (Rausch et Kuns, 1950) (3) 2 ---Staphylocystoides longi (Oswald, 1951 )* (3) 2 6 2 2 Soricinia kenki (Locker et Rausch, 1952) Voucher specimens were deposited in the U.S. National Parasite Collection, Beltsville, Maryland, USA under Accession Nos. 99564-99578. The use of the terms prevalence, intensity, and abundance follow Bush et al. (1997) and the term merocercoid follows Chervy (2002) . (Locker and Rausch 1952) , had the highest prevalence (98%) and mean intensity (95) of any helminth. Lineolepis parva (Rausch and Kuns 1950) was present in 80% of hosts, but at considerably lower intensities (mean 18). A capillariid (B. rauschi) and a heligmosomid (L. meylani) were the most prevalent and abundant nematodes (Table II) . Both specimens of Brachylaima sp. collected were immature and were not identifiable to species. Merocercoids of P. candelabraria were found in the liver of 2 shrews. Senger (1955) Oswald, 1955. Locker and Rausch (1952) reported P. blarinae from S. vagrans from Oregon, an area well outside the range of Blarina spp. in North America. Oswald (1955) examined Locker and Rausch's specimens and found they had a single row of about 100 tiny hooks on the rostellum, while both P. blarinae and P. pauciova had about 250 hooks in 2 or 3 overlapping rows. Specimens of Protogynella collected here had a single row of about 100 hooks. Since it seems unlikely they are conspecific with either of the known species, they are listed as Protogynella sp. Moravec (1982) created a new genus, Baruscapillaria, for capillariids of the stomach and intestine of birds and mammals with no caudal alae in the males, a well-developed membranous bursa supported on either side by 1 or 2 small rounded lobes, and a non-spiny spicule sheath, but did not include Capillaria rauschi Read, 1949 in the list of species transferred to the new genus. Since C. rauschi possesses all the above characteristics, it is placed in this genus as Baruscapillaria rauschi (Read, 1949) n. comb. Specimens of B. rauschi were usually found closely adhered to the wall of the anterior stomach, and occasionally in the anterior small intestine. Two other species of capillariids were also found, E. oesophagicola in tunnels in the epithelium of the oesophagus and anterior stomach, and Liniscus maseri (Rausch and Rausch 1973) in the urinary bladder, with its anterior end tunneled into the epithelium. All 3 species were present in 1 case in the same shrew.
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Results
Discussion
The genus Paracrenosoma Yun et Kontrimavichus, 1963 has not previously been recorded from North American shrews. Seven specimens found in only 1 host do not resemble any species from Palearctic shrews and may represent a species new to science.
Although the helminth fauna of the short-tailed shrew, Blarina brevicauda (Say, 1823), has been widely studied in North America (e.g., Oswald 1958 , Vaucher and Durette-Desset 1978 , Wittrock and Hendrickson 1979 , studies on Sorex spp. are rarer and mainly taxonomic in nature (e.g., Rausch and Kuns 1950 , Locker and Rausch 1952 , Neiland 1953 . Few papers give prevalences of helminths in Sorex spp., and only 1 (Voge and Rausch 1955) lists intensities of infections for a few species. Reasons may include the extremely small size of many of the helminths, and the difficulty in collecting fresh material because of rapid autolysis of the host after death. Voge and Rausch (1955) reported 47 of 50 Sorex vagrans (94%) from Oregon and Washington infected with cestodes. The overall prevalence compares favorably to the 100% observed here. In general, Voge and Rausch found that hymenolepidid cestodes with strobilar lengths < 2 mm (e.g., Protogynella) tended to have greater intensities of infection than those with lengths > 5 mm [e.g., Lineolepis parva, Skrjabinacanthus falculata (Rausch and Kuns 1950) ]. The same pattern was found here with small species such as Protogynella sp., Mathevolepis macyi, and Staphylocystoides sphenomorphus (Locker and Rausch 1952) having greater intensities than larger species such as L. parva and Staphylocystis sp.
The life cycles of hymenolepidid cestodes in North American shrews have not been studied, but many can be assumed to have insect intermediate hosts like their Eurasian relatives. The only dilepidid cestode found in Sorex vagrans, Molluscotaenia soricis (Neiland 1953) , was found by Canaris (1960) (Khalil et al. 1994) . However, there appears to be little host specificity among tapeworms found in Sorex spp. in North America. For example, Lineolepis parva has been reported from 7 species of Sorex (Rausch and Kuns 1950 , Senger 1955 , Voge 1955a , and Mathevolepis macyi from 6 species (Locker and Rausch 1952 , Senger 1955 , Voge 1955b , Wittrock and Hendrickson 1979 . In contrast, no species of tapeworms are shared between Blarina spp. and Sorex spp. in North America. As mentioned above, the report of Protogynella blarinae in S. vagrans by Locker and Rausch (1952) probably represents a different species. This is the first report of merocercoids of P. candelabraria, a common parasite of owls (Freeman 1957) , in a shrew. Previously, natural infections have only been reported from rodents such as deer mice, voles and squirrels (Baron 1971, Mahrt and Chai 1972) . Merocercoids of Cladotaenia globifera (Batsch, 1786), a parasite of hawks, were reported from Sorex cinereus Kerr, 1792, from Ontario by Freeman (1959) , but these metacestodes are easily differentiated from P. candelabraria by the number, shape, and size of the rostellar hooks.
Records of metastrongylids in North American species of Sorex are extremely rare. Ash (1967) described Stefanskostrongylus michigansis (= Angiostrongylus michiganensis) from S. cinereus in Michigan, and Laakonen et al. (1997) reported the same species from S. cinereus and S. fumeus in Pennsylvania. Paracrenosoma sp. was found here in only 1 of 45 S. vagrans and studies are under way to compare its DNA to Palearctic congeners.
Much remains to be learned about the helminths of North American Sorex spp. Several helminths reported in this study appear to be undescribed. Previous studies have been concentrated in the northwestern U.S. and Alaska, and very little is known about helminths of Sorex spp. east of the Mississippi River. In particular, studies of the DNA of hymenolepidid tapeworms could clear up some taxonomic problems and establish the phylogenetic relationship of Holarctic and Palearctic species.
